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to simulate how glaciers will be affected by future climate change. The simulated present-day mass 
balance of selected glaciers will be compared with observational records from the tropical Andes to 
verify the accuracy of our results. To gain a better understanding of the consequences of glacier 
retreat, the ITGG 2.0 model will also be used to simulate changes in runoff from Andean 
watersheds. The anticipated results of our proposed research are: 

• The use of high-resolution models will improve simulations of climate in this area of complex 
terrain and yield more accurate predictions of future climate change than are available to date 
from GCM’s. 

• An in-depth model validation with observational data will lead to a better assessment of model 
performance (for both the RCMs and the ITGG 2.0). 

• We will for the first time establish robust projections of how glaciation and runoff will change in 
this region at the end of the 21st century.  

Our research addresses a key issue related to future climate change in the tropical Andes, 
which is of high scientific interest but also of primary socio-economic relevance for the region. The 
potential for a future water crisis is evident and this water shortage is related to a projected future 
change in runoff, due to the observed rapid glacier retreat. Our project is designed to gain a better 
understanding of both mechanisms and consequences related to the disappearance of tropical 
Andean glaciers. This increased knowledge on how fast and how far glaciers will recede and how 
much this will affect future runoff and water availability from the Andes is of direct relevance to 
local economies and populations. Without a better and much more detailed knowledge of how 
future climate change will affect glaciological and hydrological systems in the Andes, no mitigation 
and adaptation strategies can be put in place.  
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The Colorado River is the major source of surface water in the southwestern United States, 

providing water and power to at least 25 million people in seven states and Mexico, and making 
possible extensive irrigated agriculture. The river is highly managed, with two major reservoirs and 
a number of smaller ones, that together store up to three years of average flow. In 1922, the 
Colorado River Compact divided flows between the Upper and Lower Basin states, with allocations 
to Mexico in 1944. The allocations were based on hydrologic data for the first two decades of the 
20th century. This period turned out to be not only the wettest in the 20th century, but likely the 
wettest in over four centuries, as indicated by the first tree-ring based reconstruction of Colorado 
River streamflow by Stockton and Jacoby in 1976. This reconstruction, as well as recent work, 
indicates a long-term average flow lower than the gage average, and a broader range of multi-year 
to multidecadal variability. The recent five-year drought, which reduced Lake Powell reservoir 
capacity to about 33%, is not unprecedented and was exceeded in severity as recently as the mid-
19th century. Droughts have also been more persistent in the past. Stockton and Jacoby’s work had 
important implications for management 30 years ago, but was largely ignored because water 
supplies were sufficient to meet needs at the time. However, rapid population growth in recent 
decades, the further development of water supplies in both basins, and a multi-year drought have 
resulting in the realization that demands now surpass the capacity of the system. The recent 
drought and its impacts have provided an opportunity for paleoscientists to work collaboratively 
with water management agencies to address the future management of the Colorado River and 
other rivers. In particular, drought planning and management is now being addressed, and 
information from tree-ring reconstructed flows, along with scenarios of future climate, are being 
considered in management strategies. Bridging the gap between science and water resource 
management applications is not easy, but in this case, it was greatly facilitated by the three 
factors: the recent drought, a focus on long-term planning at state and national levels, and water 
resource personnel receptive to new approaches to water management.  
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